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SCBAFI YOtmols Master Ladus £e fituzuDg^ 
a body corporare lecsQgnised tmdei Getman 
law, of Fj:aDMim(M>-Hochst) Gennaxr^, do 
hoeby dedaie liie inyecdoo, for ^lich we . 
pzay thar a pEitent isiay be g ran t ed tsf and 
tiie mechod by y^ucb it is to be petfoimedj 
to be pamcdkily described in iid by the 
£^lDwig statement:— 

It bas been {proposed to lemove acetyloie 
bydrocazbcns from, gaseous znisctures cox^ 
fffdrrmg hydrogen and olefine$ by subjecting 
the gaseous miznire to the acdon of a pal- 
ini^TTiFTi c«K^yst ^vnboiit (xxuvertlng as. appre- 
ciable amount of tiie olefines imo satorated 
bydiocaxboDS. Tbe lemoval of the acet^toe 
bydtocarboss nmsc be OBrriffl OTit at a certain 
tf^fYipmtnrat aod Within a zdatively short rea^ 
dence ti"^;^ 9s a longer xesidence txine would 
ixuzease the qnamity o£ de&es c ouvet ce d into 
saturated hydrocarbons and thexefore the lose 
of defines* 

The pzeseat xnTiadon as based on the 
observatiQa dut acet^^eoe faydrocBxbona and 
bntai^ene can be removed simnltaneonsly 
from gaseous xm^stores oantaioing hydzxigeu 
siTiA oiefinea without an appreciable enunmt 
of (^unrated hydrocarbons being formed from 
^ oleSnes present in the gaseous zxnstusie, 
even if latter contams a large excess of 
hydrogen^ by passing t3)e gaseous d isiui -e at 
a cenmrature widiin the laoge of 150^ C to 
300** C. over a catalyst conTaimng on silica 
gd as carrier less tiian 1% by weight of 
palladium at a rate of ISO to SOO litres 
(measoied at NTP) per litre of catalyst ^ 
nouz. The c^yst advantageoctsly contams 
at least a,OQS% weigK ^ preEetahly 
from about OjOI id 0.1% by wdghL Under 
Aft aforesaid conditions xzot only are the 
acetylene and higher aceq^es, rodi as di- 
aeeiyletie^ sieihyl-acer^Xsne^ <Umed^-acet^- 
coe^ edr^-acet^yfene and vinyl-aoetylene^ xe- 
nuvved from die gaseous n d xmr e bti also the 
buttffiene» and allene is setectxvcly l^dro- 



m640 Nbll2o) on Sef>t, 20, 195B. 
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Acetylene Hydrocarbms and 
Mixtnres 



genated to propylene. It oonld not have been 
fdresedn that this selective removal of the 
afores^ compounds firocn the gaseous misi- 
tDXtb Tj^tich results prindpally in the foxmB;- 
tion (£ the cosrespondixig olefinicaHy nn^ 
saioa^ hydrocarbons and litde toniation 
of odi^ conmoundsywouhi talse place Iccansc 
a consider^le increase xn die formetioa of 
gatmaied hydtocazbond would hare been 
eapec&d in view of the losget zcsideoce dme 
wbichi Is characteristic ol t& process of this 
inventW. It Ims been unespectedly found 
that qven when the quantity of catalyst is 
donb!^^ whereby itxp z^ideoce time is also 
doul^i^ die fonnadon of ^turated ' hydro* 
carboQs is substantialLy ovt^ded. 

If ^ earner other thaa sQica gel were used^ 
for esimpl^ pmuiGe oz alnmxnsnxn 02dde» and 
these Wrriets were charged -wifli the ^Eore- 
sa^Id small p ro portion of paTlndfintij stxdi a 
otalyst would have a consideraMy shoner 
life. [The selectivity of die catalyst wcndd 
decrease if its ncible metal content wot in- 
ctmM beyond 1% by wei^t) tliat is the 
hydn^;enation of the acetylenes and Xxxtor 
dienelwcmld not stop at the fo flu a tion of 
monoplefinesj especbUy ethylene and butyl- 
ene^ but complete hydrogeitstion to saturated 
hydrqcarbonsA sudb as ethane and butane;^ 
would occur. If pn^wtloa of die palla> 
dinmlwere less dian O.00I% by wdght, the 
ac^v^ of the catalyst would decrease coa- 
siderdhly and would not enable acetyl en es 
^dlbatadiene to be mooved £cosa tiie 
gaseous jnixiiire taa deazcd. 

hi the prooess of this inrcndon tbe 
gasec(U3 m'^flT"*^ is passed over the catol]^ 
at the tate of 150 to and mferably 
200-MOO, fines (measured at N-TP.) iper 
litre d catalyst per hour. The rate at ^Aich 
the gaseous mtstnie Is passed over the catalyst 
Is of decisive anpordnce in. the prooess of dus 
invention. Ax rates lower t2um those sped- 
fied the foimatiQn tsi EBtnnUed hydzttcaromis 
inacasea. At higher rateG^ that is to say^ at 
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Chester xesuleoce dmfis, the butadiene cannot 
be ztsiovtd to tiie deaied eictenL Gene rally 
spealmg, liidi catses sre used- eit liigh tem- 
peranses ma low satss a( low ^cmperatuiesj 
but always witZua the ranges' specified aljov^ 
tbat is to rate jmy be higher die 

die temperatinc; FmSiecmoii^ it fc of 
advaiitage to use a longer residence tnne^ ic, 
a lower rate of s^^ly «tf tSie gaseous Tr rit mre 
^^i&na range specified aboxn^ the lower die 
concencratiao of liie paTigr^fnm the 
catalyst. . 

A iFery ^dv3^tBgeoI]s mediod of cazrying 
out tiie process is to bring die gaseotis mix- 
tme to be &eed from ace^Ieae bydrocai^Qs 
nnd butadiene frrm c on tact with the catalyst 
in. ft zeaccaCa^ for exaxx^le^ a c;^indscal re^ 
aetor ^ m iridch the ca&lysc h arzanged in 
horiz ontal la^m. The reactor ds advaiit^ 
geozidy provided xin& meanff for hea^ig^md 
cooiing ihfi B^yw^iis mfanir^ jn order Id enscre 
anaxmsnstkce* of the reaction tmperature: 
^^icQ tlie gascon? mixture to be treated cpa- 
- tains an average of 2-^% of aoe^leaes e nd 
bTrmffimr the Jieat Iib^ted by tbe hydt^ 
genation suffices to make gom! the loss of 
heat. If Ae gaseous ntfmire has a bigher 
omcegcmtinn of acetylenes rmrf humA grp^ 
oodlxng is Becessaiy ia oxder to mamtmn 1 



SO 



400 litres (saeaamed 
composed of 



C2.S4 

CJSq (bntfidietie) 



teact ion temperature^ and this is advanta- 
biwu^ about by directing steam or 
softeued water on the hodzooital ^ta^ 
• la^ezs. Aq additional beat, wbic^ is neces- 
^gy when thfi gaseous mixture contains less 
t to 2% of 2ie afioresaid substances^ is 35 
aovautageonsly si^plied by preheating the 
gaseons misxtzrc; 

The c onii y Q Siti o D. of the gaseous mixture 
may vsi^ within wide ]unirs» CbnmoDeotSk 
such as carbon mono^dde or carbon dic^d^ 40 
wiach are near^ alwagw present m gases jic^ 
doced by ciacj±ig^ do nor impair the act&icy 
of the catalyst but pttmounced catalyst poi- 
sons, sudi as su^hur con^onnd^ must be 
removed before the gaseous mixture enters 45 
the reactoTi Ac an average content of acetyl- 
ene hydrocarbons of 2—3.% and of bmsdicne 
of 1.5—2% it is possible to pass 500 cubic 
metres of gaseous misrure through one litre 
of catalyst without an agprecsibS^ reduction 50 
m <he activity oE the p^&dium catalyst, 

^len, after a hmg peciod of us^ it is fimnd 
That the aoivaty of catalyst has decreased, 
the catalyst can be icgenerated m sim^ 
mftrmer 3^ first cakxoipg it w£th o^en cr 55 
air end then fze^mg it ^v±di hydrogoi. 

The foUewing Escmplcs dDnstxate die 
iuvcndioa: 



£miPi£ 1 

at N.T.FO of a 



25.7% by vohmie 
2.4% by TOlume 

63.8% by vulmne 
2.6% by vohnne 
5.5% by v<toie 



were passed into a teacdan tube pet hour at 150—200'* C om 
1 .5 litres of a palladinsrali^ gd mtalyg t (bulk density: about 
0.5) contdmx^O.lSgramafpalSdhmperlhreCoottesn^^ 
about 0.03%). ^ i~«««B 
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snowing compositicui: 


the Inaction tnbe had the 






1^.6% by volume 






3.2% by volume 






71.5% by volume 




COS- 


0.0% by Tohnne 




C«He (butadiene) 


0.1% by VDhime 






5.6% by votume 




JSftAMFU . 


I 




wHDiw iubqgs I mi C8ff u tPP 

iniHfirie ocknq>oscd of; 


at N*T J.) of z gaseous 






1.9% by volume 




1^ 

Ka 


5.2% by volume 






37.5% by volume 






16.2% by volume 






2.8% by volitme 






22,3% by vohuue 






1.8% by volmne 






7.0% by vdmns 






0,2% by volume 






1.2% by volume 






1.8% by vohnne 






0.4% by volnme 




Cs aud higher hydrocaibons 


1.7% hy volume 





P. 25/34 



Wtscft passed per hour at 220^ C ove^ a 
catalyst described is Bsaz^le 1, ^ribidi 
between two successive reaction zones. 



total of 360 litxes Gf the 
caudyst was distdbn&ed 
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The gaseous rohtme,. 



leavisg fte fieoond reactzoa zone 



CO 



C^^* iaauSagfiei 
CA - 

cja; ' 

.C|^t (batecBeoe) 
Slid 



2.1% by .volume 
4.9% by vohxmc 
35.49^ fay volume 
15.3% I7 voluxne 

25.6% fay VolnTDf. 
2*2% fay volume 
8.1% lyf vdnxoe 
0.1% fay vohone. 
0.2% fay volmne 
3.3% fay vobme 
0.4% by voibnne 
2,4% fay volume 
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ES&HPtZ 



400 litres (measured at N.lf of & gaseous mijcture 





0.40 


OOe 


10.70 


00 


2.40 


Ha 


22.00 




21.10 


OP. 


1.90 




25.30 


CaHa ^ Itoznolo^es 


4.00 




oai 




6.00 




O.ll 




0.30 


C4^a 


1.5 


butadiftnfi 


LOO 


Cg + liomologaes 


3.6a 




100.— 



were passed over a cata^^ as used 
tion tempentme was 200^ C. Tbe 
zeacdon zxme liad the followic^ 



ygampfe 1, Tbelt^dDOgcna- 
gaseops nsiscizEe leandfiig tbe 
Cttfipusiiioa; 
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CO 
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Oft 

CiiSt+ homoIogDes 

CA 



WHAT W CTAJM IS:— 

]L A process &r llie removal of aoetyleae. 
hydr ocaiboDS and bmadiene prfiseot in gas- 
eoos mlaimgft gftinuniMi^ l ^yoLt^ett olo- 
fipgs j «beim die gaseons m ft c in r g is jpassed 
07cr a paSfldiaaKifica gel caial^ oontauixzig 
less thab I pet oeot by "weight of pallium 
Ht a ampCTanrte: ^^dria the range of 250"^ CL 
tx) 300^ CandatajateoflSOtxySOO Ixtces 
■(measnrai et N-TPO per Jitce of catalyrt 
per houc 

2. A process as rfftrp^i*^ fQ r-li^iTn ^ w hCT rfn 
tiiD raseoQs wscnire is passed ovifix tJ^ 
at raie ot 200 TO 400 Ix&fis (measured ^ 
N;T J.). Ite of ptelyBt per Iwnr. 

3f A ^EDoess. ffi dazo;ted la daim 1 ocr r^t^fm 
% wlieceon tiie cata]^ coaztazns at least O-O05 
per cseot by of paSadioni, 

4^ A prooess daSzied fa daizn I or 
mm 2;, Vfhtsan. dift cataljsr comEiQ$ a pzo- 
pOitiQn of r°^°^^*^ wxdun tiis langc of 0.01 
to 0-1 per ocnc by 'wc^tt. 

5* A prqcess as daimed xa any one of 
daxma. 1 to 4^ iriseieta tiie ffitseons r ' l u ii mr 
alst> coataiis aOe&e and the ^leae is litairise 



Tfimrng ton Spa; Ptintcd fox Hfir Maj 
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0.50 
11.40 

2.60 
16.80 
22«70 

4.00 
27.50 

0.18 
6.84 

.0.32 
2.57 




removEd by the treatment. 

6. ,A process as daimed ia any one of 
.c la i m s X to 5> wlierdn a relatively high tsm^ 
Ihexature within die said nange a lela- 
tcv;^ Ing^ zate supply of the gaseous . 
mtuct urc 'within the said xongea arc nsod* 

7. A process as corned in' any of 
daims 1 to ^ whecteoi tlie catalyst has a zda- 
tivdy low content., of. .paSadnm) and' a ida- 
iSyefy low^ cf supply of the gaseous 
ttnuLme wifiiin the ^id zanges is nsed. 
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& A process for die removal of acetylene 
l^drocaroans and btoadiene fcom a gaseous 
mfTtui e cOTTTftfrnng hydrogen and defines^ 
condncted substaimally as described in any 
one of the Eatamples herein. 

9« GaseoDs nuxuires feoxn wZddi ace^^^ene 
l^drocazbons and bmadiene haTC been 
xnoTed by the proc^ f^^mrd m azxy one of 
c^ims I to 8. 

ABEL 

Agents for die Applksmt^ 
QoaliiyHoas^ 
Qoality Cawi^ Ch an c e r y Tj>nf* 
Londox^ WX12. 
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